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(57) [Abstract] 

[Problems to be Solved by the Invention] 

temperature dependence and abrasion resistance of gripping 
performances hardness of rubber composition are improved. 

[Means to Solve the Problems] 

rubber reinforcing medicine and (c ) polyisobutylene of at 
least 1 kind which is chosen from(a ) rubber x (b ) carbon 
black and silica 50 mole % or more are included, including 
polybutene which possesses alkenyl group of Formula (I ) to 
for example typical , the rubber composition which 
becomes 

[Chemical Formula 1 ] 



(1) 



Claims 

[»*ai] 

tltz'PtZ<tt> 1 «<D=fA»«»jafctf(::(c)#'J 

tt«* < r«'K | j^7>«tfA/T>4«=f AHA 

[»#Jg2] 
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[Claim(s)] 
[Claim 1] 

Including polybutene which 50 mole % or more includes 
rubber reinforcing medicine and the(c ) polyisobutylene of at 
least 1 kind which is chosen from (a ) rubber % (b ) carbon 
black and silica, possesses alkenyl group, rubber 
composition which becomes 

[Claim 2] 

polybutene Formula (I ): 
[Chemical Formula 1 ] 
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- C — CH 3 
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CH 5 



(I) 



,\ a>#"j-fv^u>-e*y^A 100 sssp^y 

" 5-50 M*gp^^4x^)If *:3S l lcfBttO)=f ADA 



[|»3fcJji3] 

50~170(m 2 /g)T*. v7f^7jib-hl»ai 
(DBP)7b< 70-140(cc/100g)(7>'>£:<<ht 1 f!<D*J 

40~ioo «*fflS#t;BI*a l X 

f* 2 lcEtt<D=f Attftfto 

[ii*3S4] 

nttM3b<S«»«ti:«iEff(N 2 SA) *< 

80-300(m 2 /g)T% v^^^U^^U — hl»;£g 
(DBP)tf 100~300(cc/100g) 0)d>tt<&ti 1 fi<D 

v'J* 40~ioo fi*aJ^^t;lf3R« 1,2 Xli 3 

=rA«a»j^a*»»tbaEffiW(N2 sa>*>< 

50~170(m 2 /g)-C. — hq&;4S 

(DBP)# 70-140(cc/100g)(D4>£:<<t:t, 1 

20-80 HflS&BXQMVJtSS 

fg(N 2 SA)rf>< 80-300(m 2 /g)T% vo^U^U— 
hlJR;ftS(DBP)^ 100-300(cc/100g)(7)4>£:<<tt 
1 «<DS/'J* 5-50 a*Si5^^t:If 1-4 O 

'>#<i:i l «<7>->'J*±IB'&*i::*fLT 5-30 

i(D 0.05-50 m§%£-a tlf^lS 4,5 XI* 6 II 
8] 

»*« i-7 a>ivr*i** i *izia*a)=rAttfiK 



With polyisobutylene , rubber per 100 parts by weight 5-50 
parts by weight rubber composition 0 which is stated in 
Claim 1 whichis included 

[Claim 3] 

rubber reinforcing medicine nitrogen adsorption specific 
surface (N 2 SA ) with 50>170 (m 2 /g ), the rubber 
composition 0 which is stated in Claim 1 or 2 to which 
dibutyl phthalate absorption (DBP ) includes the carbon black 
40-100 parts by weight of at least 1 kind of 70 - 140 
(cc/lOOg ) 

[Claim 4] 

reinforcing agent nitrogen adsorption specific surface (N 2 
SA ) with 80 - 300 (m 2 /g ), rubber composition which is 
stated in Claim 1 , 2 or 3 to which dibutyl phthalate absorption 
(DBP ) includes silica 40-100 parts by weight of at least 1 
kind of 100-300(cc/100g) 

[Claim 5] 

rubber reinforcing medicine nitrogen adsorption specific 
surface (N 2 SA ) with 50- 170 (m 2 /g ), the dibutyl phthalate 
absorption (DBP ) carbon black 20—80 parts by weight and 
nitrogen adsorption specific surface (N 2 SA ) of at least 1 kind 
of70 - 140 (cc/lOOg ) with 80 - 300 (m 2 /g ), rubber 
composition 0 which is stated in any one claim of Claim 1-4 
to which dibutyl phthalate absorption (DBP ) includes silica 
5-50 parts by weight of at least 1 kind oflOO - 300 (cc/1 OOg ) 

[Claim 6] 

rubber composition which is stated in Claim 4 or 5 which 
includes silane coupling agent of 5 -30 weight% vis-a-vis 
silica total blended amount of at least 1 kind 

[Claim 7] 

silanol condensation catalyst rubber composition which is 
stated in Claim 4, 5 or 6 section whichincludes 0.05 - 50 
weight% of silane coupling agent compounded amount 

[Claim 8] 

tire tread rubber composition which is acquired making use 
of rubber composition which is stated in any one claim of 
Claim 1-7 
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Sp cification 
[0001] 

*mBn\*3j±m&Lm~mL. ft\z^^^ov^ 

[0002] 

[ft&CDtttff] 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards rubber composition , usefuU low 
temperature hardness is low as especially tire tread rubber.it 
regards rubber composition where being superior and 
abrasion resistance areimproved to skid resistance. 

[0002] 

[Prior Art] 

From until recently various rubber composition are proposed 
for tire and asespecially tire tread rubber composition. 



ft \Z s ft ffl BS 60-213506 m±m.ftfflBB 
63-270751 ^J±m&Vftffl* 5-1177 4§"&$fi& 



[0003] 

l^u*^, zjvm^iKmmmzz??)^'!* 

tZo 

[0004] 
[0005] 

*5£Wlzfez_l£^ (a)=f A. {b)-h—i£>?=7V<? 

atfi/ , j*^&att*ifc*«:<fct l i a<Dzf At* 

5S#J3fetf lc(c)7HU-f v^u>* 50 ^u%m_t 

[0006] 



Especially, combining butyl rubber to Japan Unexamined 
Patent Publication Showa 60-2 1 3506 disclosure* Japan 
Unexamined Patent Publication Showa 6 3- 270751 
disclosure and Japan Unexamined Patent Publication Hei 
5-1 177 disclosure , etc itimproves it is proposed tire gripping 
performance . 

In addition, from until recently as for technology which adds 
aromatic type process oil> liquid state polymer etc large 
number you see and are received. 

[0003] 

[Problems to be Solved by the Invention] 

But but, when butyl rubber is combined to tire rubber 
composition, as for gripping performance of tire to improve, 
when aromatic type process oil or other plasticizer is added, 
hardness of low temperature side can be decreased, there was 
a problem that abrasion resistance decreases. 

[0004] 

Therefore, as for objective of this invention, as gripping 
performance of tire isimproved, hardness of low temperature 
side only decrease it is to offer the rubber composition which 
improves abrasion resistance. 

[0005] 

[Means to Solve the Problems] 

If you follow this invention, including polybuterie which 50 
mole % or more includes rubber reinforcing medicine and (c ) 
polyisobutylene of at least 1 kind which is chosen from(a ) 
rubber* (b ) carbon black and silica, possesses alkenyl group, 
rubber composition which becomes is offered. 

[0006] 
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[0007] 

UttWCHi* «5Ui* ^8*=fA(NR)* 
V>X>=fA(BR)* &iXfU>-^$VX>fti 
£ftzfA(SBR)* 7KU-<V^U>=fA(IR), ?T;U 
=3A(IIR).T^'JP-hU;U^vX>=3A.<7P 
P^U>a A* x^U>-:?DtfU>#mft{*=f 

^yx>ftK^f*^A. ^7PP7JU*><b* 0, J 
x^U> % 7^'J;Ud"A* xt 0 ^p;utK'j>=f 
A. £B£lb=fA* vU=J— >=iA* ^SidTA* ^ 

[0008] 

*«flH(D=rAfflfiE«glwttzfAffl3i#Ji:Ln*. 

5^33«feI//*fcl**> , J**iB^t-«o 
CO£?fcv0*£LTIi* S3. Ifcxfcv'Jft* X 



[Embodiment of the Invention] 

rubber composition which you follow this invention is 
preferred rubber composition in order to use as rubber* 
rubber reinforcing medicine and one for tire tread which 
designates polybutene as essential ingredient. 

[0007] 

rubber of crosslinkable option which is combined from until 
recently generallyin rubber composition* especially tire 
rubber composition as rubber which is combined in the rubber 
composition which you follow this invention, is increased, it 
is possible. , 

Concretely, for example natural rubber (NR ), various 
butadiene rubber (BR ), various styrene-butadiene copolymer 
rubber (SBR ),polyisoprene rubber (IR ), butyl rubber (IIR ), 
be able to use acrylonitrile butadiene rubber* chloroprene 
rubber* ethylene-propylene copolymer rubber* 
ethylene-propylene-diene copolymer rubber* 
styrene-isoprene copolymer rubber* 
styrene-isoprene-butadiene copolymer rubber* 
isoprene-butadiene copolymer rubber* chlorosulfonated 
polyethylene* acrylic rubber* epichlorohydrin rubber* 
polysulfide rubber* silicone rubber* fluororubber* 
urethane rubber etc, you can usethis as blend of alone or 
option. 

[0008] 

As rubber reinforcing medicine, usually is combined in rubber 
composition carbon black and/or silica of option which is 
combined in rubber composition of this invention. 

As this kind of silica, wet type* dry type silica* or surface 
treatment silica etc especially it isnot limited, if it is a silica 
where silanol group remains, it is a applicable. 



^^*^A»»«(DE**tLTI4.=rA 100 
Mttlc*tU ff £1X1* 40-100 SSffi* Hie 
#*L<(* 50-95 M«-Cl£ffl£*L*o 

— #>?9^*»*l<i* 20-80 sas^s Ml- 

*?$L<I* 30-80 MSP* vU2)£* »*L<I* 

5-50 ssa5* mic#*l<i* 10-40 sss&ie^ 

[0009] 

itq&Si£S®fg(N 2 SA)*>< 50-1 70(m 2 /g)-C* V 



In addition, also carbon black which administers surface 
treatment with silica is usable. 

As compounded amount of this rubber reinforcing medicine, 
preferably 40-1 00 parts by weight* furthermore it is 
usedwith preferably 50-95 parts by weight vis-a-vis rubber 
1 00 parts by weight. 

In addition when silica and carbon black are jointly used as 
rubber reinforcing medicine, rubber per 100 parts by weight* 
carbon black preferably 20-80 parts by weight* furthermore 
preferably 30-80 parts by weight* silica is combined, the 
preferably 5-50 parts by weight* furthermore preferably 
1 0-40 parts by weight. 

[0009] 

Regarding to this invention, as for carbon black which you 
use nitrogen adsorption specific surface (N 2 SA ) with 50 - 
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^fJI-7^L/-hlKifii (DBP) A< 
70~140(cc/100g) -efc-i>0>7Wi?£lXs 
L<l* N 2 SA A< 80-1 60(m 2 /g)"C DBP A< 
1 00-1 30(cc/l 00g)-efcS „ 

«(N 2 SA)A< 80~300(m 2 /g)X\ *?3*)V?$\s— 
i(DBP) ti< 1 00~300(cc/ 1 00g)"C & £> tf> A< 
»£LC MI-»$L<li. N 2 SA A< 180~210(m 2 
/g)T*. DBP ti< 110~150(cc/100g)r*&i)<, 

[0010] 

^UV* 50 =EJl/%W±.#t,\ Tfr'r— 



-fv^u>jwia 90%-cayi* 1,2- 

T?;fcf|Bj}(cfc^TI*frfr-&*^(cJ: 

[0011] 

**iii::fci\Tl*. ±iayK'J^T>l*=fA ioo 

massay. jff^ixi* 5-so nas, 
ixi* io~3o masBiE^-r&o 



C 0) ffi « A< 'J> & g z> t m m <J) m 3t»q# b 



[0012] 

*1H^-MICWLT 5-30 mm%<D^>-f3vZf') 
<DiH-&*<7) 0.05-50 Sfi%iB^-r-S>C<!:7b<T'^ 

tvv7>, N-(2-T^yx^;U)3-TS> r '?Pt 0 ^ 
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1 70 (m 2 /g ), dibutyl phthalate absorption (DBP ) being 70 - . 
140 (cc/lOOg )is desirable, furthermore preferably N 2 SA DBP 
is 100 - 130 (cc/lOOg ) with 80- 160 (m 2 /g ). 

Regarding to this invention, as for silica which you use 
nitrogen specific surface area (N 2 SA )with 80 - 300 (m 2 /g ), 
dibutyl phthalate absorption (DBP ) being 100 - 300 . 
(cc/1 OOg ) is desirable,furthermore preferably. N 2 SA with 
180-210(m 2 /g ), DBP is 110- 150 (cc/lOOg). 

[0010] 

Regarding to this invention, with polybutene to which t 
polybutene which youuse 50 mole % or more includes 
polyisobutylene, possesses alkenyl group polyisobutylene/ 
whichpossesses alkenyl group which possesses structure of 
aforementioned Formula (1 ) or it is a polymer which 
designates that as main component in the typical . ' • 

This polybutene polymerizing C 4 distillation fraction 
(Usually, isobutylene approximately 90%, remainder is 1 and 
2 -butene,2, 3- butene etc. ) which is acquired with petroleum 
chemical field, regarding to this invention with polymer 
which isacquired, can use polybutene which is acquired with 
polymerizationwhich catches that way. 

[0011] . 

Regarding to this invention, rubber per 100 parts by weights 
preferably 5-50 parts by weight, furthermore preferably 
10-30 parts by weight it combinesabove-mentioned 
polybutene. 

When this compounded amount is too little, because there is a 
tendency where the desired effect is not acquired not to be 
desirable, when it is many conversely,rubber softening 
because by fact that it does too much, thereis a tendency 
which impairs other necessary property it is notdesirable. 

[0012] 

When silica is combined to rubber composition which you 
follow this invention, insame way as conventional case, silane 
coupling agent of 5 - 30 weight% is combinedvis-a-vis for 
example amount of compounded silica to be possible, 
furthermore, in this case,silanol condensation catalyst can be 
combined 0.05 - 50 weight% of compounded amount of silane 
coupling agent. 

Is jointly used as silane coupling agent which is used for 
silica-containing rubber composition which relatesto this 
invention, from until recently it makes silane coupling agent 
of option which as silica filling medicine it is possible , for 
example vinyl trimethoxysilane. vinyl triethoxysilane. 
vinyl tris (2 -methoxy ethoxy ) silane. N- (2 -aminoethyl ) 3 
-aminopropyl methyl dimethoxy silane and N- (2 
-aminoethyl ) 3 -aminopropyl trimethoxysilane. 3- 



[0011] 



[0012] 



[0010] 
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:> . 2-(3,4-XtK^ v v^P JtOX-^U HJ 
h*vv7>.3-P^UP*v:?Pe;UhU>Mr 
■>V7>. S-^l/a^K^PhfJUhUyMrvv? 
>.3-7£>'?Ptf;Uh'J.> t h*->->^>. tfX- 
DKHJxh+vvUJU^PIfJl^h^;*.^:^ 

croa*>. t**-[3-(HJxh*vv'j;u)-:? > pfc: 

[0013] 

*©tt-*wAjBi=-«wicE**iivci* 

*>*«**UW*E£-r* = i:J&«-C*. frfrSE 



C+iP.CD^JlD&JCDiE^mt. #3£B£a> 1 MIC 
[0014] 

immmi 

BJ£HIClSBJ-t6A<. *aSHa>fl6a£C*l&a> 
[0015] 

J2TFfl>«iMU *«5«JSJ:tf ifctt«<D*«© 

E*i=fflt^=a i~» v ic^-r e^js^i*. &. 



NR(^«5=TA):SIR-20 

SBR:Nipol 1 502( B^-tf^->)(X^U>l: 
24.5%. If— JUS 15.1%, SS¥«D»^» 43 
75. :*r7Xtef£SJ£-52 deg C OTfUtS^;^ 



SBR:Nipol 9520( B*-tf^->)(X^-U>fi 
37.9%. tf-JUS 14.3%. Sfi¥^)^M 84 
75. **vX|£^SS-32 deg C 0> 37.5phr ;4® 
?UbS^X^U>-^^vX>#tM^=i*A) 
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aminopropyl triethoxysilane* 3- glycidoxy propyl 
trimethoxysilane* 3- glycidoxy propyl methyl dimethoxy it 
can list thesilane and 2 - (3 and 4 -epoxy cyclohexyl ) ethyl 
trimethoxysilane* 3- methacryloxy propyl trimethoxysilane* 
3- mercapto propyl trimethoxysilane* 3- aminopropyl 
trimethoxysilane* bis- {3 - (triethoxy silyl ) -propyl } 
tetrasulfide etc as typical example. 



Among these, bis- {3 - (triethoxy silyl ) -propyl } tetrasulfide 
is most desirable from aspect of fabricability. 

i 

[0013] 

Furthermore, conventional vulcanization or crosslinking 
agent* vulcanization or crosslink promotion medicine, 
various oil* antioxidant* filler* plasticizer* softener* 
various additives which is combined generally in theone for 
miscellaneous rubber is combined in rubber composition 
which relates to this invention to be possible, this compound, 
kneading v vulcanizingwith general method, makes 
composition, vulcanization or crosslinking ispossible. 

If either compounded amount of these additive, does not 
oppose to objective of this invention, it can make 
conventional general compounded amount. 

[0014] 

[Working Example(s)] 

Below, this invention furthermore is explained with Reference 
Example* Working Example and Comparative Example , 
but it isnot something which limits range of this invention in 
these Working Example. 

[0015] 

mixed in component which is shown in Table I~Table V 
which is used for thecombination of each example of 
Reference Example* Working Example and Comparative 
Example below used commercial product below. 

NR (natural rubber ):SIR-20 

SBR: Nipol 1502 (Nippon Zeon Co. Ltd. (DB 69-054-491 1 )) 
(emulsion polymerization styrene-butadiene copolymer 
rubber of styrene amount 24.5%* amount of vinyl 15.1%* 
weight average molecular weight 43 0,000* glass transition 
temperature-52 deg C ) 

SBR: Nipol 9520 (Nippon Zeon Co. Ltd. (DB 69-054-491 1 )) 
(37.5 phr oil extending emulsion polymerization 
styrene-butadiene copolymer rubber of styrene amount 
37.9%* amount of vinyl 14.3%* weight average molecular 
weight 84 0,000* glass transition temperature-32 deg C ) 
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SBR: Nipol 1730 (Nippon Zeon Co. Ltd. (DB 69-054-4911 )). 
(20 phr oil extending emulsion polymerization 
styrene-butadiene copolymer rubber of styrene amount 25% * 
amount of vinyl 1 6% % weight average molecular weight 65 
0,000 „ glass transition temperature-50 deg C ) 

cis-BR: Nipol BR 1220 (Nippon Zeon Co. Ltd. (DB 
69-054-491 1 )) (weight average molecular weight 45 0,000* 
glass transition temperature- 1 02 deg C ) 

[0016] 

carbon black: Seast KH (Tokai Carbon Co. Ltd. (DB 
69-056-9975 )) (N 2 S A (m 2 /g ) = 92, DBP (ml/1 OOg ) = 1 1 7) 

carbon black: Diablack I (DIA I ) (Mitsubishi Chemical 
Corporation (DB 69-056-6740 )) (N 2 SA (m 2 /g ) = 1 12, DBP 
(ml/100g)= 112) 

SAFcarbon black: Seast 9M (Tokai Carbon Co. Ltd. (DB 
69-056-9975 )j (N 2 SA (m 2 /g ) = 153, DBP (ml/lOOg ) =127) 

silica: Ni pzil (riip sill ) AQ (Nippon Silica Industrial Co. Ltd. 
(DB 69-081-8984 )) (N 2 SA (m 2 /g ) = 195, DBP (ml/lOOg ) = 
140) 

silane coupling agent:Si69 (Degussa ) (chemical name: bis- 
{3 - (triethoxy silyl ) -propyl } tetrasulfide ) 



SBR:Nipol 1730(B*-rf^">)(X5 1 U>a 25%. 

tf=jua 16%. mmw-®'A*&65 75. a=y^n 

5g;SJt-50 deg C <D 20phr >£JS?Mbm£'X^L' 
>-^^vX>*fi^zfA) 

cis-BR:Nipol BR 1220(0 ^if^XSfi 1 ?*^ 
45 75. #^X|n^SJg-102 deg C) 

[0016] 

*-7K>^>^:v-Xh KH(lS^-tx>)(N 2 
SA(m 2 /g)=92,DBP(ml/100g)=l 17) 

■h-itisJ^v'?^^ *??=?~jO i(dia i)(=Slb 

^)(N 2 SA(m 2 /g)=l 12,DBP(ml/100g)=l 12) 

SAF *-^>^T^:V-Xh 9M(3Ki§*--7R 
>)(N 2 SA(m 2 /g)=153,DBP(ml/100g)=127) 

V 'J * :Nipzil( - V -J V )V )AQ( 0*vW )(N 2 
S A(m 2 /g)= 1 95,DBP(mVl 00g)- 1 40) 

v^>^^U>^J:Si69(7 ? ^-9-)(^b^* :tX- 
[3-(hUXh^vv/U;U)-^ , Dt°;UDirh^X;U37>f' 

K) 

tHU -f V^ J f>:Vistanex(vx;Hb : ? : > Vistanex poly isobutene:Vistanex (Shell ChemicaU Vistanex L-140 ) 

L-140) 

[0017] 

mitm±#l 6C:N-^x~;U-N' -(1,3-V^^;U^ 
^;U)-P.^x^U>yTS>SDSSffiitSlJ CZ:N-*> 

^p^v;u-2-^<>V^Tvjux;u^x>tsK 

mtiUfe&M DPG:v^x-;U^T-v> 
imfltteii*] NS:N-tert-:?^U-2-*>V^7V'J 

;ux;u^x>TSK 

[0018] 

£P$<J&»£ 1.8 U^hM'CDttSfflS*-*— 
3-5 #H)2l«tU 165±5 deg C izMLtzt^iZ 

8 -O/^O)*- ?>a— JbSHU =TA«*tt* 



[0017] 

antioxidant 6C: N- phenyl-N'- (1 and 3 -dimethylbutyl ) 
-P-phenylenediamine vulcanization accelerator CZ: N- 
cyclohexyl -2- benzothiazyl sulfenamide 

vulcanization accelerator DPG: diphenyl guanidine 

vulcanization accelerator NS: N- t- butyl - 2 -benzo thiazolyl 
sulfenamide 



[0019] 



[0018] 

Manufacturing sample 

Among combinations which are shown in Table I~Table V, 3 
- 5 min kneading component which excludes vulcanization 
accelerator and sulfur with the sealed type mixer of 1 .8 liter, 
when 165 +/- reaching to 5 deg C, open roll of 8 inch 
kneading vulcanization accelerator and sulfur in master batch 
which itdischarges, it acquired rubber composition. 

unvulcanized properties (Mooney viscosity ) of rubber 
composition which it acquires was measured. 

It shows result respectively in Table I~Table V. 

[0019] 
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Z(D$&f$.ty : £ 15 x 15 x 0.2cm (D^S^T? 
160 deg C T* 20 5^3:7 UXSOfiSLTB fott& 
K»tf(:J A2/--h)£WttU JntiMfett 300%^E 
va7X, JIS SES(S;gfccfcI/-20 deg C). tan<5 
(0 deg C S3 <fctf 60 deg C). 7-f *X*vKUS/X 
£>X(-3 deg C). ^i7hX+7KbvX^ 
(£S)fc*tfB**ttt*»ffiLfc. 

*£JHI*S I~* V lc^-r o 

[0020] 

¥£g:JISK6300 (CSO^ 100 deg C 

1) 300%^EvzL^X:JISK6251(y>-<;H^ 3 

2) JIS®j£(M;Sfc£tf-20 deg C):JISK6253 

3) tan 6 (0 deg C fc<fctf 60 deg C):m#«ttl§gfE 

=10%. »Mffi*.=2%* JS;£3£=20Hz T*tt5*14 
*»IS(K**«:5mm) 0 

K^X£— £ffiUT. 7K-b»ffi(;aK;-3 deg C)fc 
*tfai»B(SW;M)©ftttT"CllSU 
*I¥#J£ 100 fcLT»tta*Lfc. 

5)iHJ8«tt:^>7t?->j»ttSt»«l(S*»^Rff 
(*)» )* JB I *T , S ff 20 deg C . X • J 50% 
a>ftfr-CJ**S*«**l5£U 100 tL 

[0021] 



l-6fcctt;jt«« 1-4 



Next, in mold of 1 5 X 1 5 X 0.2 cm 20 min press 
vulcanization doing this composition with 160 deg C, it 
manufactured test piece (rubber sheet ) which it makes 
objective, the curing property 300% modulus. JIS hardness 
(room temperature and - 20 deg C ), tan;de (0 deg C and 60 
deg C ), ice skid resistance (- 3 deg C ), wet skid resistance 
(room temperature ) and evaluation did abrasion resistance. 

It shows result in Table I-Table V. 

[0020] 

unvulcanized properties of composition which is acquired in 
each example and test method of curing property are as 
follows. 

unvulcanized properties 

1) It measured with 100 deg C on basis of Mooney viscosity: 
JIS K6300. 

curing property 

1) Conforming to 300% modulus: JIS K6251 (No. 3 
dumbbell ), it measures. 

2) Conforming to JIS hardness (room temperature and - 20 
deg C ):JIS K6253, it measures. 

3) Making use of tan;de (0 deg C and 60 deg C ):Toyo Seiki 
Seisakusho make Rheograph solid, with initial strain=10%. 
dynamic strain=2%. frequency=20 Hz the viscoelasticity 
measurement (specimen width:5 mm ). 

4) Making use of ice skid resistance and wet skid resistance: 
British * portable * skid tester, ice-covered road surface 
(temperature ;-3 deg C ) and itmeasured under condition of 
wet road surface (temperature; room temperature ), finger 
numerical table it showedwith Reference Example as 100. 

When numerical value is large, skid resistance is superior, it 
shows . 

5) Making use of abrasion resistance: Lamboum wear test 
machine (Iwamoto Seisakusho Ltd. make), it measured worn 
reduced amount with condition of temperature 20 deg C, 
slippage 50%, finger numerical table it showed with 
Reference Example as 100. 

numerical value large extent and abrasion resistance are 
satisfactory, it shows . 

[0021] 

Reference Example 1~2> Working Example 1~6 and 
Comparative Example 1-4 

These examples concerning rubber composition which 
combines aforementioned polyisobutylene to rubber 
composition of NR type are something which shows 
evaluation result 
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■to 

[0022] 

m i 



evaluation result. 

Combination and result in each example are shown in Table I. 

[0022] 
[Table 1] 



NR<SIR-20) 
vUA(NipzilAQ) 

fiMvTryCVistanex) 



wm mm ami mm mm 

1112 2 3 



loo. o 100.0 ioo. o 100.0 100.0 ioao 100.0 



50.0 50.0 50.0 



30.0 
20.0 
2.0 
2.0 



30.O 
20.0 



Z0 



300 
20.0 
2.0 
Z0 



30.0 
20.0 
2.0 
Z0 



300 %&i7l (MPa) 

j is sm c-2o°o 

tan 6 C (TO 
tan 6 (6(rC) 





20.0 






20. 0 


2x0 




ao 
1.0 
1.0 


ao 

1.0 
LO 


3.0 
L0 
L0 


ao 

LO 
1.0 


ao 

1.0 
1.0 


ao 
1.0 
1.0 


ao 
1.0 

LO 






20.0 








200 


1.7 

L0 


1.7 
LO 


L7 
LO 


1.7 
LO 
0.5 


1.7 
LO 

as 


L7 
LO 

as 


L7 
LO 

a5 



102 



142 

63 

70 

0.25 
0. 15 

100 

100 



47 



ia9 

58 

67 
0.32 
0.18 

119 

72 



59 



iai 

59 

68 

a 31 

0.19 
117 
61 



L25 



1Z1 

64 

68 
0.21 
0. 13 

113 

72 



65 



&4 

59 
67 

a 26 
an 

128 
60 



61 



ia2 

59 
66 

az7 
a 16 

131 
62 



65 



a 4 



a25 
a 16 

126 
42 



[0023] 
[$2] 



[0023] 
[Table 2] 
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mm mm i 

4 5 


mm j 

6 


mm j 

3 


am 

4 




100.0 


100.0 


1W). v 




iaa n 


h~&fTt9fy-XY KH) 


30.0 


300 


30.0 


50.0 


3ao 


S^KNipzilAQ) 


20.0 


20. 0 


20.0 


— 


20.0 


tfrtifltf $(Si69) 


2.0 


2.0 


2.0 




2.0 




2.0 


£0 


2.0 




2.0 




1.0 













20.0 


iao 


30.O 








•WtfrKVistanex) 


— 


— 




20.0 


2ao 




ao 


ao 




A U 


a U 




1.0 


1.0 


1. V 


1 A 

1.0 


1 A 
I. V 




1.0 


1.0 


l. u 


1 A 

1.0 


1 A 

1. u 
















1.7 


1.7 


1.7 


1.7 


1.7 




1.0 


1.0 


1.0 


1.0 


1.0 




as 


0.5 


0.5 




0.5 
















51.8 


78.0 


4ao 


65 


75 














300 (MPa) 


&3 


12.1 


7.9 


117 


8.3 


JIS fiES (^) 


59 


62 


57 


60 


61 


j is mt c-aro 


67 


71 


65 


69 


70 


tan 5 ( CO 


0.26 


0.25 


0.28 


0.28 


0.25 


tan 5 (60 a C) 


a 16 


0.15 


0.19 


a 19 


0.18 






112 


137 


108 


119 




62 


85 


54 


49 


43 



[0024] 

mmm i~3 it.^^ommtJBiTtm&mow 

Stt6«TCB\ ca)«TA<«liSiJ**LTl^4. 
[0025] 

StH« 3-4. SlSSfftJ 7-8 ifc<J:tflt$£#] 5-7 



[0024] 

As been clear from result of Table I, as for Working Example 
1-3 which youfollow this invention, softening of rubber and 
hardness of low temperature side are decreased, also skid 
resistance has improved. 

On one hand, in order for there to be a Comparative Example, 
when aromatic type process oil and the poly isobutene are 
added, hardness of rubber softening and low temperature side 
is decreased,but abrasion resistance deteriorates 
simultaneously. 

With Working Example, this decrease is controled. 
[0025] 

Reference Example 3-4. Working Example 7-8 and 
Comparative Example 5-7 

These examples concerning rubber composition which 
combines aforementioned poly isobutene to rubber 
composition of SBR type are something which shows 
evaluation result. 
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[0026] 

[a 3] 



Combination and result in each example are shown in Table 
II. 

[0026] 
[Table 3] 





3 


mm mm mm mm wm j 

7 5 4 8 6 


7 


S8R(Nipol 1502) 


ioao 


ioao 


100.0 


ioao 


ioao 


ioao 


100.0 


HWtKHU KH) 


5ao 


sao 


50.0 


30.0 


3ao 


30.0 


30.0 


y*J*CNip2ilAQ) . 


— 


- 


— 


20.0 


20.0 


zao 


20.0 




— 






9 0 

C Kf 


? n 


2.0 


2.0 




— 






2.0 


2.0 


2.0 


2.0 




— 


20.0 






20.0 






#J<,7/fy(Vistanex) 














20.0 




3.0 


ao 


ao 


10 


ao 


ao 


ao 




1.0 


1.0 


1.0 


1.0 


L0 


1.0 


1.0 




1.0 


1.0 


1.0 


1.0 


L0 


1.0 


1.0 








20.0 






20.0 






1.7 


1.7 


1.7 


1.7 


L7 


1.7 


1.7 




1.0 


1.0 


1.0 


1.0 


L0 


1.0 


l.,0 










0.5 


as 


as 


05 




















83.1 


47.2 


45.1 


98.2 


51.5 


49.2 


55.2 


W3685&] 
















300 Htfi7X OJPa) 


18.5 


10.7 


11. B 


11.5 


a7 




&9 


JIS B8£ (SSB) 


69 


60 


61 


73 


67 


67 


69 1 


JlS ffiS (-20*0 


79 


71 


73 


83 


78 


78 


80 


tan 6 ( (TO 


0.30 


0.37 


0.35 


0.27 


032 


a 3i 


034 


tan 6 (60°C) 


0.21 


0.25 


0.25 


0. 17 


0.22 


a 21 


023 




100 


117 


115 


110 


131 


130 


125 




100 


109 


108 


93 


103 


102 


106 




100 


75 


72 


80 


67 


50 


48 



[0027] 

m ii om^fr*BAc±frtj:j:o\z % mmm 7-s 

I*. =f J+Oim&it. m&mCDWmCDi&M.. tan 
[0028] 

mmm 5-6. mmm 9-10 ts&xftt&m 8~io 



[0027] 

As been clear from result of Table II, as for Working Example 
7-8, decrease of hardness of softening, low temperature side 
of rubber and rise of tan;de see andare received, skid 
resistance has improved both wet skid and ice 
skid,understands . 

On one hand, in order for there to be a Comparative Example, 
when aromatic process oil and the poly isobutene are added, 
decrease and tan;de of softening, low temperature side 
hardness of rubber rise and skid resistance improves, but also 
abrasion resistance deterioratessimultaneously. 

With Working Example that is controled. 

[0028] 

Reference Example 5-6. Working Example 9-10 and 
Comparative Example 8 10 
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Ctlb0#JI*. NR RlS cisBR T?U>K^C£>=3 A 

to 

[0029] 
[*4] 

S in 



Comparative Example 8-10 

These examples concerning rubber composition which 
combines aforementioned poly isobutene to rubber 
composition of NR and cisBRblend system are something 
whichshows evaluation result. 

Combination and result in each example are shown in Table 
III . 

[0029] 

[Table 4] 





5 


9 


8 


9 


6 


10 


10 




60.0 


GO. 0 


60.0 


60.0 


60.0 


60.0 


60. 0 


cisBROfipol 1220) 


4ao 


40.0 


40.0 


40.0 


40.0 


4a o 


40.0 


«-£r£rf<DIA I) 


50.0 


50.0 


sao 


50.0 


30.0 


30.0 


30.0 


WCNipzilAQ) 










20.0 


20.0 


20.0 


tfflWW S!l(Si69) 










2.0 


ao 


ao 












2.0 


ao 


ao 






20.0 








20.0 




®$«3*| 


ao 


3.0 


ao 


ao 


ao 


ao 


ao 




1.0 


1.0 


1.0 


1.0 


L0 


1.0 


1.0 




L0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 




10.0 


10.0 


30.0 


10.0 


10.0 


iao 


30.0 










20. 0 










1.7 


1.7 


1.7 


1.7 


1.7 


1.7 


1.7 




L0 


1.0 


1.0 


1.0 


1.0 


L0 


1.0 












as 


as 


0.5 




















69 


47 


49 


46 


76 


50 


48 


















300 <MPa) 


7.9 


5.5 


S3 


5.2 


7.0 


5.3 


S2 




60 


49 


49 


50 


59 


51 


49 


J IS %m C-20T) 


71 


56 


57 


56 


68 


60 


61 


tan <5 ( 0°C) 


0.27 


0.32 


ax 


0.26 


G.24 


a3i 


a27 


tan 5 (GCC) 


0.20 


0.23 


0.22 


a 19 


a 17 


a2o 


a20 


TfUfefrOf/tf- 3°C) 


100 


117 


116 


111 


107 


120 


118 




100 


81 


T7 


80 


85 


69 


43 



[0030] 

s in <Di&&fr*&*frt3ij:o\z % mmm 9-10 
-lis tt««rcfc*ck5ic. 3?#»i^p-bx^ 



[0030] 

As been clear from result of Table III , as for Working 
Example 9-10, softening of rubber and hardness of low 
temperature side are decreased, ice skid resistance 
hasimproved, understands . 

On one hand, in order for there to be a Comparative Example, 
when aromatic process oil isadded, softening and low 
temperature side hardness of rubber are decreased, ice skid 
resistance improves, but abrasion resistance deteriorates 
simultaneously. 
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BR IC»LTI*. ISISW*61±CDS6 

[0031] 

7-8, SSJfcfl] 11-12 tecfel/ttttffl 11-13 

£2k&a>«i*,»fc*a*«a> sbr i^ai 



[0032] 
im 5] 

g IV 



In addition, almost we have shown softening and skid 
resistance of same or greater vis-a-vis liquid state BR, 
abrasion resistance does not deteriorate largely. 

[0031] 

Reference Example 7-8* Working Example 11-12 and 
Comparative Example 11-13 

These examples concerning rubber composition which 
combines aforementioned poly isobutene to SBR rubber 
composition of amount of oil extender which differs are 
somethingwhich shows evaluation result. 

Combination and result in each example are shown in Table 
IV. 

[0032] 
[Table 5] . . 





mm % 


mm mm t 


mm % 


mm i 


mm &m 




7 


u 


li 


8 


12 


12 , 


13 . 


SBR/Nipol 9520 


96.25 


96.25 


96.25 


96.25 


9a 25 


9a 25 


9a 25 


SBR/Nipol 1730 


36.00 


36.00 


36.00 


aa oo 


3a oo 


sa oo 


sa oo 


SAF JHStfrrf 


80.0 


80.0 


80.0 


60.0 


60.0 


eao 


eao 










20.0 


20.0 


aao 


20.0 


VTAim *H(SiG9> 








2.0 


2.0 


ao 


ao 










2.0 


ao 


ao 


ao 






20.0 






20.0 






WvffV (Vistanex) 














20.0 




3.0 


ao 


3.0 


ao 


ao 


ao 


ao 


zmmw m 


2.0 


ao 


2.0 


2.0 


2.0 


ao 


ao 




2.0 




2,0 


ao 


2.0 


ao 


ao 








20.0 






20.0 






2.0 


2.0 


2.0 


ao 


ao 


ao 


ao 




2.0 


2.0 


2.0 


2.0 


10 


ao 


ao 




















76 


68 


65 


81 


73 


70 


76 


















300 96« a 5* (MPa) 


iai 


8.4 


&3 


11.2 


8.1 


7.9 


a7 




71 


64 


63 


70 


65 


64 


65 


jis ®s (-arc) 


94 


88 


89 


98 


87 


87 


89 


tan ( 0T) 


0.74 


a78 


0.77 


0i73 


0l76 


(X76 


0.79 


tan 5 (6(TC) 


0.34 


CL39 


0.35 


0L30 


a37 


0l35 


0.38 




100 


106 


103 


103 


107 


107 


108 


mm 


100 


89 


82 


83 


77 


55 


41 



[0033] 

a iv (Dtt***&w&**fc«fc5i::. mmm 1 1-12 



[0033] 

As been clear from result of Table IV, as for Working 
Example 11-12, softening of rubber and hardness of low 
temperature side are decreased, tan;derises, wet skid 
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SSL tan <5 (D±^S?A<»ib*t^A<, H**i1£ftt 

S)Sfi^JT-ii^*i.*<}iii*j$+i.rL>^ 0 

[0034] 

e,*Utan(5( deg C)7b<_t^U frO, ^'J^tt 

£s*u tan<s mmH^mitr 



resistance has improved. 

On one hand, when aromatic process oiU conventional poly 
isobutene is added, decrease of softenings low temperature 
side hardness and riseetc of tan;de are acquired, but abrasion 
resistance deteriorates. 

With Working Example that is controled. 

[0034] 

[Effects of the Invention] 

As above explained, if you follow this invention, when it adds 
to rubber actually, desired reversible effect sees and is 
received, tan;de ( deg C ) rises, atsame time, rubber where 
gripping behavior is high is acquired. 

Vis-a-vis this, in addition, when aromatic process oil and 
conventional poly isobutene arecombined, reversible effect is 
shown, also tan;de rises, but abrasion resistance deteriorates. 
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